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CONVERSION FACTORS AND ABBREVIATIONS

Multiply inch-pound unit

inch (in.)
foot (ft)
mile (mi)

acre
square mile (mi?)

gallon (gal)
cubic foot (ft3)

cubic foot per second
(£e8/s)

gallon per day
(gal/d)

pound, avoirdupois (1b)

degree Fahrenheit (°F)

foot squared per day
(££2/4)

by
Length

25.4
0.3048
1.609

0.4047
259.0

Volume

3.785
0.02832

Flow

0.02832

0.003785

Mass

0.4536

Temperature

°C = 5/9 x (°F-32)

Transmissivity

0.09290

To obtain SI unit

millimeter (mm)
meter (m)
kilometer (km)

hectare (ha)
hectare (ha)

liter (L)
cubic meter (m3)

cubic meter per second
(m3/s)
cubic meter per day

(m3/d)

kilogram (k)

degree Celsius (°C)

meter squared per day

(m2/d)

Sea_level: In this report "sea level" refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a
general adjustment of the first-order level nets of both the United States
and Canada, formerly called "Sea Level Datum of 1929."

vii



ASSESSMENT OF CONTAMINATION OF GROUND WATER AND SURFACE WATER
IN THE AREA OF BUILDING 24, PICATINNY
ARSENAL, NEW JERSEY, 1986-87

By B. Pierre Sargent, Thomas V. Fusillo,
Donald A. Storck, and James A. Smith

ABSTRACT

A zone of contaminated ground water at Picatinny Arsenal, New Jersey,
has resulted from the operation of a metal-plating wastewater-treatment
system from 1960 through 1981. Contaminants entered the ground-water system
through surface sand filtration beds used in wastewater treatment. In order
to define the extent of ground-water contamination, a drive-point reconnais-
sance survey was conducted in 1986 to determine the optimum locations for
wells. Twenty-seven wells were subsequently installed using the hollow-
stem-auger method and six wells were installed using the mud-rotary method.
These wells and 27 existing wells were sampled in 1987 for analysis of
inorganic constituents, trace elements, volatile organic compounds, and
nutrients. Eleven of these wells also were sampled for analysis of
base/neutral- and acid-extractable compounds and pesticides. Soil gas in
the unsaturated zone was sampled for analysis for the presence of volatile
organic compounds by using soil-gas probes at six sites. In addition,
surface-water samples were collected at three sites in Green Pond Brook to
determine whether volatile organic compounds were present.

Trichloroethylene, the primary organic contaminant in the study area,
was found in the ground water in concentrations of up to 44,000 micrograms
per liter. The contaminated zone originates in the area of building 24 and
extends 1,600 feet downgradient in a shallow unconfined aquifer. This zone
is approximately 400 to 800 feet wide and extends downward about 50 feet
into an unconfined aquifer. Contaminants also were detected in water from
an underlying deep, confined aquifer.

Although inorganic constituents were found in elevated concentrations
within the trichloroethylene plume, only chloride was detected in
concentrations greater than the Federal drinking-water regulation of 250
milligrams per liter. Trace metals and cyanide were present in the building
24 wastewater; however, these compounds have not been detected in elevated
concentrations downgradient from the source. Polychlorinated biphenyl 1260
was detected in one ground-water sample from a well in an adjacent area. If
contaminants are assumed to move with ground water by advection, the

estimated average velocity of contaminant movement is 0.42 to 1.8 feet per
day.

Surface water in Green Pond Brook contained trichloroethylene in
concentrations that ranged from the detection limit (3.0 micrograms per
liter) to 3.8 micrograms per liter. Volatilization is expected to remove
volatile organic compounds in the steep, fast-flowing reaches of the brook.
Concentrations of trichloroethylene in five soil-gas samples were 1,000
nanograms per liter or greater. Both tetrachoroethylene and
dichloroethylene also were detected in some soil-gas samples at maximum
concentrations of 130 nanograms per liter.



INTRODUCTION

Picatinny Arsenal is located just north of the Wisconsin terminal
moraine in north-central New Jersey (fig. 1). At the installation,
officially known since 1986 as the U.S. Army Armament Research Development
and Engineering Center, about 5,500 people are employed in research and
development of munitions and weapons. (The installation previously was
known as the U.S. Army Armament Research and Development Command (1978-83)
and the U.S. Army Armament Research and Development Center (1983-86).) The
arsenal encompasses more than 1,500 buildings ?n 6,491 acres.

The site of the arsenal has a long industrial history. Middle Forge,
one of the first forges in New Jersey, was established there in 1749. The
forge later became part of Mount Hope Iron Works, which provided cannon shot
and other iron implements for the Revolutionary War. In 1880, the U.S. War
Department established the Picatinny Powder Works at the site, and, since
1907, as a result of expanding activities, thel!/facility has been known as
Picatinny Arsenal. During World War I, the arsenal produced many types of
ammunition; during World War II production was expanded to include bombs,
high explosives, pyrotechnics, and other ordnance items. In recent years,
the arsenal’s mission has shifted to research and development of large-
caliber munitions.

The arsenal is situated in an elongated valley that extends northeast-
southwest. The valley is bounded by Green Pond Mountain on the west,
Copperas Mountain on the northeast, and an unnamed mountain on the east and
southwest (fig. 2). Green Pond and Cooperas Mountains are rugged with
steep, rocky slopes and altitudes exceeding 1,200 ft (feet). The slopes on
the eastern boundary are less rugged and less steep, with maximum elevations
of about 1,100 ft.
|

Background

In March 1981, during an investigation by the U.S. Army Environmental
Hygiene Agency (USAEHA), water samples from two water-supply wells in the
area southwest of Picatinny Lake were found to be contaminated with volatile
organic compounds (VOCs)--specifically, chlorinated solvents (Foster Wheeler
USA Corporation, 1987). Further investigation by USAEHA and Picatinny
Arsenal employees identified the metal-plating shop in building 24 as a
possible source of the contamination because trichloroethylene (TCE) and
other chlorinated solvents had been used in metal-degreasing operations at
the shop. ‘

In 1982, the U.S. Geological Survey (USGS), at the request of the U.S.
Army, became involved in an assessment of the water resources of the
arsenal. Initial USGS efforts included (1) surface-geophysical surveys, (2)
supervision of test-drilling and installation of observation wells by the
U.S. Army Corps of Engineers, (3) collection of water-level data, (4)
aquifer tests, (5) establishment of stream-ga‘ing stations, (6) base-flow
seepage measurements, (7) sampling and analysils of surface and ground water,
and (8) development of a computerized data base for surface-water and
hydrogeologic data.



























































































































Table 5.--Results of analyses of drive-point water samples for selected chemical characteristics, constituents
and_trace metals--continued

Local Ortho- Organic i . Silica
identifier! Phosphorus Fhos ate carbon Calcium Magnesium Sodium Potassium Chloride Sulfate (SiQ2)
(P00665) P00671) (PO0681) (PO0915) (PO0925)  (PO0930) (P00935)  (PO0940) (P00945) (PO09S5)

A-1-10 0.01 <0.01 1.5 46 18 50 3.4 69 42 13
A-1-20 .03 .01 1.0 52 25 32 2.3 82 34 16
A-1-30 .04 .04 1.7 21 1.4 8.5 1.2 2.1 13 9.8
A-1-40 06 .06 0.9 25 1.5 12 1.2 1.2 9.5 10
A-1-50 .07 .07 .6 27 1.2 11 0.9 1.1 9.2 10
A-2-10 01 <.01 1.6 35 19 33 4 43 62 12
A-2-15 01 <.01 1.9 50 23 71 2.9 86 83 16
A-2-25 .04 .04 .8 35 8.7 12 1.2 18 24 12
A-2-40 <.01 <.01 1.7 15 5.8 34 1.1 44 19 11
A-2-50 <.01 <.01 1.0 18 7.7 33 1.3 53 20 12
B-1-10 <.01 <.01 1.5 22 4.4 66 1.9 100 24 6.4
B-1-20 <.01 <.01 2.4 15 5.1 42 1.2 65 15 9.8
B-1-30 .02 . 1.9 28 15 31 1.5 53 20 17
B-1-40 .02 .02 1.5 40 19 26 1.7 50 20 17
B-1-45 .07 .07 2.6 23 7.8 3.4 .9 11 16 16
B-2-10 <.01 <.01 1.2 10 2.5 47 2.1 60 14 6.2
B-2-25 .01 <.01 1.9 11 2.6 76 2.6 100 14 7.1
B-2-35 .02 <.01 1.7 37 20 37 1.6 69 56 18
B-3-20 <.01 <.01 1.2 11 4.4 8.7 2.5 6.6 24 11
B-3-25 <.01 <.01 1.5 42 24 49 2.5 63 87 13
B-3-35 <.01 <.01 3.4 42 18 110 2.2 92 130 30
B-3-45 .02 .02 1.7 55 19 84 2.0 96 120 22
B-4-15 <.01 <.01 .5 8.9 1.7 17 1.5 14 18 6.4
B-4-25 <.01 <.01 A 19 4.7 27 3.8 50 21 8.9
B-4-35 .01 <.01 .6 34 19 32 3.7 68 23 15
B-4-47 .01 <.01 .8 35 17 3 1.9 65 21 20
c-3-10 <.01 <.01 2.1 21 4.5 130 2.3 170 56 5
c-3-20 <.01 <.01 2.1 16 4.2 44 3.1 55 32 11
c-3-30 <.01 <.01 1.8 12 3.9 66 2.1 71 64 20
C-3-40 <.01 <.01 2.1 30 16 79 2.4 73 77 23
c-3-50 .04 .04 2.2 39 17 14 1.8 38 41 18
C-4-15 .01 <.01 2.8 9.7 2 100 2.8 99 52 11
C-4-40 .02 <.01 2.1 30 17 84 3.4 98 100 26
D-1-15 <.01 <.01 8.1 21 2.9 38 5.8 36 18 6.7
D-1-25 <.01 <.01 3.2 6.9 1.6 63 2.5 44 36 7.5
D-1-35 .02 .01 8.7 4.4 1.0 120 2.0 86 40 8.7
D-1-45 <.01 .01 18 26 15 55 2.9 120 23 22
D-2-15 <.01 <.01 2.2 21 4.5 45 4.0 61 21 10
D-2-25 <.01 <.01 5.1 19 7.1 64 3.5 120 25 16
D-2-35 .03 <.01 2.0 18 6.1 46 4.1 77 29 18
D-2-45 .02 <.01 .8 27 12 46 2.7 82 38 18
D-2-50 <.01 <.01 .8 42 22 49 3.3 88 44 27
E-2-10 . . 48 6.7 .8 130 2.8 20 48 5.7
E-2-17 .12 06 33 2.3 .2 88 1.1 29 58 8.5
E-2-30 .28 27 4.0 9.3 .3 81 1.8 40 36 1.7
E-2-40 .01 <.01 1.1 20 3.3 77 1.7 110 32 7.9
E-3-10 <.01 .02 3.7 13 0.9 6.9 1.6 7.2 7.9 6.4
E-3-20 .01 .01 5.0 16 2.4 50 1.1 51 53 8.3
E-3-30 .02 .02 4.2 3.7 .5 69 1.4 31 58 7.7
E-3-40 <.01 <.01 1.8 41 19 62 2.4 180 21 23
E-3-50 <.01 <.01 1.6 53 28 43 2.8 150 23 18
E-4-20 .03 <.01 8.6 32 6. 83 3.7 130 29 14
E-4-30 .02 <.01 12 45 12 130 3.4 250 8.7 13
E-4-35 .02 <.01 3.1 17 5.1 61 2.4 91 40 21
E-5-15 <.01 <.01 2.1 26 5.8 47 2.5 73 23 11
E-5-25 <.01 <.01 1 23 3.6 45 4.0 63 3 11
E-5-35 .01 <.01 .8 12 4.9 95 2.7 159 34 17
E-5-45 .01 <.01 8 55 28 71 2.5 150 35 20
X-1-10 <.01 <.01 .6 19 8.2 34 1.4 56 18 15
X-1-20 <.01 <.01 300 25 1 32 2.1 48 20 13
X-1-30 .01 <.01 32 16 6.3 33 1.9 49 16 10
X-1-40 .01 <.01 74 16 6.5 35 1.4 52 17 11
X-1-50 <.01 <.01 7.9 16 7.1 32 1.4 45 19 13
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Table 5.--Results of analyses of drive-point water samples for s%lected chemical characteristics, constituents,
and trace metals--Continu

Concentrations in micrograms per liter

Local
identifier?! Arsenic Beryllium Cadmium Chromium Cobalt c%?rer Iron Lead Manganese Moﬁgbdenun
(P00100) (P01010) (P01025) (P01030) (P01035) (PU1040) (P01046) (P01049)  (P01056)  (P01060)

A-1-10 1 <0.5 2 1 <3 <10 3,000 <10 650 <10
A-1-20 4 <.5 2 <1 <3 <10 1,200 <10 610 <10
A-1-30 4 <.5 <1 <1 <3 <10 38 <10 68 <10
A-1-40 7 <.5 3 <1 <3 <10 28 <10 52 <10
A-1-50 6 <.5 <1 <1 <3 <10 7 10 45 <10
A-2-10 2 <.5 <1 <1 <3 <10 150 <10 49 <10
A-2-15 3 <.5 <1 <1 <3 <10 4,000 <10 730 <10
A-2-25 8 <.5 <1 <1 <3 <10 100 <10 220 <10
A-2-40 <1 <.5 <1 <1 <3 <10 310 <10 55 <10
A-2-50 <1 <.5 <1 <1 <3 <10 420 <10 130 <10
|
B-1-10 <1 <.5 <1 2 <3 ' <10 260 190 28 <10
B-1-20 <1 <.5 <1 <1 <3 . <10 170 95 <10
B-1-30 <1 <.5 <1 2 <3 <10 7 <10 160 <10
B-1-40 2 .6 <1 <1 <3 <10 12 <10 320 <10
B-1-45 6 <.5 <1 <1 <3 <10 47 <10 240 <10
B-2-10 <1 <.5 <1 <1 <3 <10 160 <10 38 <10
B-2-25 <1 1.4 <1 <1 <3 <10 170 <10 110 <10
B-2-35 2 <.5 <1 <1 <3 <10 1300 <10 320 <10
B-3-20 <1 <.5 <1 <1 <3 <10 5 <10 180 <10
B-3-25 <1 <.5 <1 <1 <3 <10 <3 <10 1,300 <10
B-3-35 .} <.5 <1 <1 <3 <10 6,700 <10 2,000 <10
B-3-45 6 <.5 <1 <1 <3 | <10 120 <10 360 <10
B-4-15 <1 <.5 <] <1 <3 <10 340 <10 170 <10
B-4-25 <1 2.5 <1 <1 7 . <10 1,200 10 440 <10
B-4-35 2 1.4 <1 <1 <3 <10 4,000 <10 910 <10
B-4-47 <1 1.4 <1 <1 <3 | <10 240 <10 290 <10
c-3-10 <1 <.5 2 <] <3 <10 1,600 <10 610 <10
c-3-20 <1 <.5 <1 <1 <3 <10 1,100 <10 250 <10
c-3-30 <1 <.5 2 <1 <3 <10 2,000 <10 190 <10
c-3-40 <1 <.5 1 <1 <3 <10 4,000 <10 740 <10
c-3-50 4 <.5 <1 <1 <3 <10 370 <10 550 <10
C-4-15 <] 1 1 <1 <3 <10 270 <10 420 <10
C-4-40 1 1 <1 1 <3 <10 6,000 <10 1,200 <10
D-1-15 <] <.5 2 1 <3 . <10 1,300 <10 720 <10
D-1-25 <1 <.5 4 3 <3 .10 3,000 <10 810 <10
D-1-35 <1 <.5 <1 2 <3 ‘ 10 1,300 <10 520 <10
D-1-45 <1 <.5 3 <1 <3 <10 1,100 <10 1,500 <10
D-2-15 <1 <.5 <1 1 <3 <10 ,900 <10 220 <10
D-2-25 <1 <.5 2 3 <3 ‘ <10 12,000 <10 650 <10
D-2-35 <1 <.5 <1 2 <3 <10 ' <10 520 <10
D-2-45 <1 <.5 <1 2 <3 <10 5,900 10 450 <10
D-2-50 2 1.8 <3 1 <9 <30 590 <10 <10 <10
E-2-10 1" <.5 13 <3 70 1,000 <10 23 20
E-2-17 2 <.5 65 48 <3 50 1,600 <10 36 10
E-2-30 2 <.5 2 <1 <3 <10 52 <10 29 10
E-2-40 <1 <.5 <1 1 <3 <10 800 <10 57 <10
E-3-10 <1 <.5 <1 3 <3 , <10 240 <10 27 <10
E-3-20 <1 .9 26 1 <3 . <10 760 <10 81 <10
E-3-30 <1 <.5 7 <1 <3 10 250 <1 47 <10
E-3-40 <1 1.1 <1 1 <3 <10 1,100 <10 130 <10
E-3-50 <1 1.1 <1 1 <3 <10 1,000 <10 370 <10
E-4-20 5 <.5 <1 2 <3 <10 17,000 <10 500 <10
E-4-30 4 <.5 6 1 <3 | <10 20,000 <10 1,400 <10
E-4-35 2 <.5 <1 1 <3 | <10 28,000 <10 490 <10
E-5-15 <1 <.5 1 <1 <3 <10 1,700 <10 160 <10
E-5-25 3 <.5 5 <1 <9 <30 5,800 <10 440 <10
E-5-35 <1 <.5 <1 <1 <3 <10 2,099 10 140 <10
E-5-45 <1 <.5 <1 <1 <3 <10 1,200 <10 689 <10
X-1-10 <1 .9 <1 <1 <3 <10 310 <10 42 <10
X-1-20 <1 .7 <1 <1 <3 <10 550 10 400 <10
X-1-30 <1 .9 <1 <1 [ L <10 200 10 550 <10
X-1-40 <1 .9 <1 <1 <3 | <10 200 <10 37 <10
X-1-50 <1 .9 <1 <1 <3 <10 260 <10 92 <10
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Table 5.--Results of analyses of drive-point water samples for selected chemical
characteristics, constituents,and trace metals- -Continued

Toncentrations In micrograms per liter

Local
identifier! Strontium Vanadium 2inc Aluminum Lithium  Selenium
(P01080) (P01085) (P01090) (PD1106) (P01130) (P01145)

A-1-10 85 <6 7 - 14 -
A-1-20 96 <6 4 - 15 -
A-1-30 110 <6 5 - 9 -
A-1-40 140 <6 31 - 6 -
A-1-50 150 <6 3 - 15 -
A-2-10 76 <6 6 - 7 -
A-2-15 94 <6 4 20 5 <1
A-2-25 130 <6 4 50 <4 <1
A-2-40 52 <6 8 10 <4 <1
A-2-50 57 <6 7 <10 <4 <1
B-1-10 76 <6 1 - <4 -
B-1-20 48 <6 19 - <4 -
B-1-30 53 <6 1 - <4 -
B-1-40 74 <6 <3 - 9 .
B-1-45 29 <6 <3 - <4 -
B-2-10 42 <6 4 <10 <4 <1
B-2-25 50 <6 <3 10 <4 <1
B-2-35 48 <6 10 10 4 <1
B-3-20 37 <6 <3 - <4 -
B-3-25 95 <6 5 - 8 -
B-3-35 83 <6 6 - 1" .
B-3-45 130 <6 6 . 1" -
B-4-15 17 <6 7 - <4 -
B-4-25 56 <6 16 - 8 -
B-4-35 80 <6 3 - 10 -
B-4-47 56 <6 4 - 11 -
C-3-10 91 <6 18 <10 <4 <1
Cc-3-20 49 <6 32 <10 <4 <1
Cc-3-30 65 <6 34 20 <4 <1
C-3-40 73 <6 15 10 8 <1
C-3-50 61 <6 7 10 7 <1
C-4-15 47 <6 22 - <4 -
C-4-40 53 <6 12 - 8 -
D-1-15 160 <6 7 <10 8 <1
D-1-25 43 <6 S 20 12 <1
D-1-35 29 <6 17 30 4 <1
D-1-45 92 <6 31 <10 25 <1
D-2-15 110 <6 17 - <4 -
D-2-25 <6 29 - <4 -
D-2-35 70 <6 25 - 4 -
D-2-45 120 <6 13 - -
D-2-50 110 <6 21 - 18 -
E-2-10 54 17 680 <4 4
E-2-17 15 <6 15 540 <4 <1
E-2-30 19 <6 5 50 <4 <1
E-2-40 140 <6 3 <10 13 <1
E-3-10 85 <6 1 20 <4 <1
E-3-20 100 <6 10 40 <4 <1
E-3-30 2 <6 <3 20 <4 <1
E-3-40 130 <6 6 <10 11 <1
E-3-50 92 <6 <3 10 12 <1
E-4-20 210 <6 12 - 10 -
E-4-30 320 <6 9 - 15 -
E-4-35 92 <6 7 - 9 -
E-5-15 150 <6 11 <10 7 1
E-5-25 180 <6 32 <10 18 <1
E-5-35 <6 10 10 8 <1
E-5-45 100 <6 5 <10 23 <1
X-1-10 48 <6 6 - 7 -
X-1-20 66 <6 12 9 -
X-1-30 55 <6 5 - 6 -
X-1-40 58 <6 9 - 5 -
X-1-50 50 <6 5 - 5 -

1 The last two digits in the local identifier represent the depth from which the
sample was collected. At sites B1, B2, C4, and E3 water samples collected in
April 1986 and at the remaining sampling site August-September, 1986.

alue represents field alkalinity.
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building 24 or other buildings. Increases in concentrations of sulfate and
chloride can result from the use of sulfuric acid and hydrochloric acid in
the plating process. Although chloride concentrations were relatively high
(near 250 mg/L), the only water sample with a concentration greater than
that of the USEPA secondary regulation, 250 mg/L (USEPA, 1979b), was from
building 31 oil-storage site E-4, at a depth of 35 ft. Concentrations of
the other inorganic constituents in the zone of contamination did not differ
from those found in arsenal ground water (Sargent and others, 1986).

Trace metals in the wastewater from building 24 metal-plating activities
generally were not found in elevated concentrations downgradient. Metals
may have been removed by the building 24 wastewater-treatment system before
the wastewater reached the seepage lagoons. Metals can fail to mobilize in
ground water because in the elemental form, the heavy trace metals,
including cadmium, chromium, copper, lead, strontium, and zinc, tend to
precipitate out and are not readily changed to|a mobile soluble state, and
they are likely to be adsorbed from solution by organic or clay colloids and
by hydrous iron or manganese coatings on sediments (Kimmel and Braids, 1980,
P- 19).

Concentrations and frequencies of detection of iron and manganese were
highest downgradient from building 24. Concentrations of these metals
ranged from<3 to 28,000 pg/L and from{l0 to 2,000 pg/L, respectively. The
high concentrations of iron in ground water (the USEPA secondary regulations
for iron and manganese are 0.3 and 0.05 mg/L, respectively) may not have
been from the contamination source, as iron typically is found in similar
concentrations throughout the arsenal (Sargent and others, 1986). Aquifer
sediments, which may be coated with hydrous oxides of iron, can contribute
iron under the reducing conditions that exist in the contaminated water.

The same mechanisms also may move manganese inTo ground water.

A number of trace metals (arsenic, chromium, copper, molybdenum, and
vanadium) were detected in concentrations greater than 10 ug/L at site E-2,
immediately adjacent to building 24. Although also detected at other sites,
the highest concentrations of aluminum in the study area, 680 and 540 ug/L,
were found at site E-2 at depths of 10 and 17 ft, respectively. The highest
concentration of cadmium found at site E-2, 65 ug/L, exceeds the USEPA
primary drinking-water regulation of 10 pg/L (USEPA, 1976). The primary
drinking-water regulation for cadmium also was | exceeded at site E-3, where a
concentration of 26 ug/L was found at a depth of 20 ft. Site E-3 is on the
opposite side of Third Avenue from site E-2 (fig. 3). The trace metals
strontium, zinc, and lithium were found in concentrations exceeding the
detection limit at nearly all of the sites. The concentration of lead
exceeded the USEPA primary drinking-water regulation of 50 upg/L (USEPA,
1976) at site B-1, where a concentration of 190 pg/L was found. This
isolated high lead concentration may reflect ldcalized past land use rather
than contaminant movement from building 24. Beryllium, cobalt, and
selenium, although detected, were not found in|concentrations greater than
the USEPA primary drinking-water regulation for selenium (10 pg/L) in the
study area.
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Organic Compounds

All water samples collected through drive-point sampling were analyzed
for VOCs and methane. Analyses were performed at the Survey laboratory in
Trenton, New Jersey. Seventeen duplicate water samples were collected and
sent to the NWQL for analyses of VOCs, iodide, bromide, styrene, and
methylene-blue active substances (MBAS). MBAS is a measure of the
concentration of detergents in water. The results of the analyses of drive-
point water samples from both laboratories are shown in table 6. When both
laboratories reported measurable concentrations of the same VOC, the range
of values was considered to be acceptable.

Of 105 water samples analyzed, 15 samples contained concentrations of
organic compounds at or less than the detection limit, 46 samples contained
various organic compounds in concentrations up to 50 ug/L, and 44 samples
contained organic compounds in concentrations greater than 50 ug/L. The
following compounds were found in concentrations greater than 100 ug/L:

TCE, methane, tetrachloroethylene, cis-1,2-dichloroethylene, and cis- and
trans-1,2-dichloroethylene combined. (The NWQL reported the combined
concentration of these two compounds.) TCE was the most frequently detected
volatile organic compound and was found in the highest concentrations.

TCE-contaminated ground water forms a plume that follows the flow system
in the unconfined aquifer, moving downward from the source and then upward
with ground water that discharges to Green Pond Brook. Failure to detect
TCE on the opposite side of the brook, at site X-1, indicates that the plume
does not extend across the brook.

Lines of equal concentration of TCE at altitudes of 650, 670, and
690 ft, illustrated in figures 20, 21, 22, respectively, delineate the
contaminant plume in three dimensions. The 650-ft altitude is near the base
of the unconfined aquifer. A zone of contamination (with concentrations
greater than 10,000 ug/L) appears to be located just above the confining
unit. The axis of this slug appears to be oriented along a line that does
not intersect the source at building 24. Although pumping at water-supply
well 130 probably caused the plume to move toward the well, the plume may
have been moving downgradient away from well 130 after pumping ceased. Well
130 is screened in the confined glacial aquifer, but a formerly adjacent
observation well 130-0B was screened through the confining unit and could
have caused an increase in the downward component of flow in the unconfined
aquifer near the pumped well (see fig. 4 for location).

At the intermediate depth, an altitude of 670 ft, TCE is found in
concentrations greater than 1,000 pg/L in the center of the plume and
adjacent to Green Pond Brook (fig. 21). The area within the 100-ug/L
contour appears to have an axis oriented through the source of contamination
at building 24. Adjacent to Green Pond Brook, the elevated concentrations
can reflect the effect of peat deposits that slowed the movement of the
plume upward toward the brook. At the upper extent of the contaminant
plume, which ranges from 680 to 690 ft, TCE concentrations greater than
1,000 pug/L are found at the source adjacent to building 24, in the middle of
the plume, and at Green Pond Brook (fig. 22).
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[AlLL constituents are dissolved; concentrations in micrograms per liter; NWAL, National Water-Quality

Laboratory, Lakewood, Colorado; TRN, Survey Laboratory, Trenton, New Jersey; a dash indicates constituent
not determined; <, less than)

Lab- Dichloro- Carbon 1,2- Chloro- 1,3-D1-
Local =, ora- bromo- tetra- Dichloro- Bromo- dibromo-  Chloro- Chloro-  chloro-
identifier® tory methane chloride ethane form methane for Toluene Benzene benzene benzene
(P32101) (P32102) (P32103) _ (P32104) (P32105) gP3£1062 (P34010) (P34030) (P34301) (P34566)
A-1-10 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-1-15 NWOL <.2 <.2 <.2 <.2 <.2 .2 <.2 <.2 <.2 <.2
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-1-20 TRN <1 <1 <1 <1 <1 1 <1 <1 <1 <1 -
A-1-25 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
|
A-1-30 TRN <1 <1 <1 <1 <1 I<1 <1 <1 <1
A-1-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-1-40 TRN <1 <1 <1 <1 <1 l<1 <1 <1 <1 -
A-1-50 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-2-10 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-2-15 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-2-20 NwWaL <50 <50 <50 <50 <50 50 <50 <50 <50 <50
TRN <1 <1 <1 <1 <1 <1 <1 <1 -
A-2-25 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-2-30 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-2-40 TRN <10 <10 <10 <10 <10 L10 <10 <10 <10 -
A-2-50 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-1-10 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-1-20 TRN <1 <1 <1 <1 <1 "< <1 <1 <1 -
B-1-30 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-1-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-1-45 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-2-10 NwaL <3 <3 <3 <3 <3 3.7 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 | <1 <1 <1 <1 -
B-2-20 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-2-25 NwWaL <3 <3 <3 <3 <3 3.9 <3 <3 <3 <3
TRN <5 <5 <5 <5 <5 <5 <5 <5 <5 -
B-2-35 NWaL <3 <3 <3 <3 <3 l<3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-2-45 NWQL <3 <3 7.3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 5 <1 <1 <1 <1 <1 <1 -
B-3-15 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-3-20 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-3-25 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
B-3-30 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10
B-3-35 TRN <10 <10 <10 <10 <10 <10 <10 <10 <1 -
B-3-40 NWaL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
B-3-45 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
B-3-50 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
B-4-15 NWaL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-4-20 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-4-25 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-4-30 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1
B-4-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1
B-4-47 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
c-3-10 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1
c-3-15 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1
c-3-20 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
c-3-25 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
C-3-30 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
c-3-35 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
C-3-40 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 i
C-3-45 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 .
c-3-50 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
C-4-15 NWaL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
C-4-30 NWaL <3 <3 <3 <3 <3 I <3 <3 <3 <3 <3
TRN <10 <10 <10 <10 <10 '<10 <10 <10 <10 -
C-4-40 NWaL <3 <3 <3 <3 <3 © <3 <3 <3 <3 <3
TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
D-1-15 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1
D-1-20 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
D-1-25 NWaL <70 <70 <70 <70 <70 <70 <70 <70 <70 <70
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Table 6.--Results of analyses of drive-point water s
Continued

les for selected chemical

nstituents and organic

Lab- Dichloro- Carbon T,2- Chloro- 1,3-Di-
Local ora- bromo- tetra- Dichloro- Bromo- dibromo-  Chloro- Chloro-  chloro-
identifier! tory methane chloride ethane form methane form Toluene Benzene zene benzene
P32101 P32102 P32103 P32104 P32105 P32106 P34010 P34030 34301 P345
D-1-25 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
D-1-30 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
D-1-35 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
D-1-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-1-45 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
D-1-50 TRN <1 <1 <1 <1 <1 <] <1 <1 <1 -
D-2-15 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-20 TRN <1 <1 1 <1 <1 <1 <1 <1 <1 -
D-2-25 TRN <1 <1 1 <1 <1 <1 <1 <1 <1 -
D-2-30 TRN <1 <1 1 <1 <1 <1 <1 <1 <1 -
D-2-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-45 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-50 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-55 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-2-10 TRN <100 <100 <100 <100 <100 <100 <100 <100 <100 -
E-2-15 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
E-2-17 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
E-2-25 NWQL <40 <40 <40 <40 <40 <40 <40 <40 <40 <40
TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
E-2-30 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
E-2-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-2-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-2-45 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-3-10 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-3-20 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-3-30 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-3-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-3-45 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-3-50 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-3-55 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-4-15 NWaL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-4-20 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-4-25 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-4-30 NWaL <.2 <.2 <.2 <.2 <.2 .2 <.2 7 <.2 <.2
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-4-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-4-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-15 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-20 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-25 RN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-30 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-45 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-10 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-15 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-20 NwaL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-25 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-30 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-45 NwoL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 3 <1 <1 <1 -
X-1-50 TRN <1 <1 <1 <1 <1 2 <1 <1 <1 -
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Table 6.--Results of analyses of drive-point water samples for selected chemical constituents and organic compounds--

ontin
Tr1-

Lab- Methyl- Tetra- chloro- 1,1- 1,1- 1,1,1-
Local , ora- Ethyl- Methyl-  Methyl- ene- chloro- fluoro- Dichloro- Dichloro- Trichloro- Chloro-
identifier- tory benzene bromide chloride chloride ethylene metha ethane ethylene ethane ethane
P34371 P34413 P34418 P34423 P3447! P34488 P34496 P34501 P34506 P34311
b < < < < < < < < < -
A-1-15 NWaL <.2 <.2 <.2 <.5 <.2 <.2 .2 .9 <.2 <.2
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-1-20 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-1-25 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-1-30 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-1-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
A-1-40 TRN <1 <1 <1 <1 <1 < <1 <1 <1 -
A-1-50 TRN <1 <1 <1 <1 <1 < <1 <1 <1 -
A-2-10 TRN <1 <1 <1 <1 <1 < <1 <1 <1 -
A-2-15 TRN <1 <1 <1 <1 10 < <1 <1 <1 -
A-2-20 NWaL <50 <50 <50 <50 <50 <5 <50 <50 <50 <50
TRN <1 <1 <1 <1 4 < 1 3 <1 -
A-2-25 TRN <1 <1 <1 <1 1 < <1 <1 <1 -
A-2-30 TRN <1 <1 <1 <1 1 < <1 <1 <1 -
A-2-40 TRN <10 <10 <10 <10 <10 <1 <10 <10 <10 -
A-2-50 TRN <1 <1 <1 <1 1 < <1 <1 <1 -
B-1-10 TRN <1 <1 <1 <1 <1 < <1 <1 <1 -
B-1-20 TRN <1 <1 <1 <1 1 <1 <1 <1 <1 -
B-1-30 TRN <1 <1 <1 <1 3 <1 <1 1 <1 -
B-1-40 TRN <1 <1 <1 <1 <1 < <1 <1 <1 -
B-1-45 TRN <1 <1 <1 <1 < < <1 <1 <1 -
B-2-10 NWaL <3 <3 <3 <3 <3 < <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 < <1 <1 <1 -
B-2-20 TRN <1 <1 <1 <1 <1 < <1 <1 <1 -
B-2-25 NWaL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <5 <5 <5 <5 <5 <5 <5 <5 <5 -
B-2-35 NwaL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-2-45 NWQL <3 <3 <3 <3 <3 <3 <3 22 <3 <3
TRN <1 <1 <1 <1 <1 < <1 16 <1 -
B-3-15 TRN <1 <1 <1 <1 <1 < <1 <1 <1 -

B-3-20 TRN <1 <1 <1 <1 9 < <1 <1 <1
B-3-25 TRN <10 <10 <10 <10 200 <1 <10 <10 <10 -
B-3-30 TRN <10 <10 <10 <10 70 <1 <10 <10 <10 -
B-3-35 TRN <10 <10 <10 <10 <10 <1 <10 <10 <10 -
B-3-40 NWaL <100 <100 <100 <100 <100 <10 <100 <100 <100 <100
TRN <10 <10 <10 <10 <10 <1 <10 <10 <10 -
B-3-45 TRN <10 <10 <10 <10 <10 <1 <10 <10 <10 -
B-3-50 TRN <10 <10 <10 <10 <10 <1 <10 <10 <10 -
B-4-15 NWOL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 -
B-4-20 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-4-25 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-4-30 TRN <1 <1 <1 <1 <1 <1 <1 <1 1 -
B-4-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
B-4-47 TRN <1 <i <1 <1 9 <1 <1 <1 1 -
c-3-10 TRN <1 <1 <1 <1 2 < <1 <1 <1 -
c-3-15 TRN <1 <1 <1 <1 <1 < <1 <1 <1 -
c-3-20 TRN <10 <10 <10 <10 19 <1 <10 <10 <10 -

C-3-25 TRN <10 <10 <10 <10 1 <1 <10 <10 <10

Cc-3-30 TRN <10 <10 <10 <10 18 <1 <10 <10 <10

c-3-35 TRN <10 <10 <10 <10 11 <1 <10 <10 <10

C-3-40 TRN <10 <10 <10 <10 2 <10 <10 <10 <10
C-3-45 TRN <10 <10 <10 <10 61 <10 <10 <10 <10 -
Cc-3-50 TRN <10 <10 <10 <10 12 <10 <10 <10 <10 -
C-4-15 NwaL <3 <3 <3 <3 28 < <3 <3 3.3 <3
TRN <1 <1 <1 <1 33 <1 3.4 3 9 -
C-4-30 NWaL <3 <3 <3 <3 16 <3} <3 <3 <3 <3
TRN <10 <10 <10 <10 22 <10 <10 26 <10 -

|

C-4-40 NWaL <3 <3 <3 <3 40 <3 <3 <3 <3 <3
TRN <10 <10 <10 <10 58 <10 <10 <10 <10 -
D-1-15 TRN <1 <1 <1 <1 2 <1 <1 <1 2 -
D-1-20 TRN <10 <10 <10 <10 <10 <1 <10 <10 12 -
D-1-25 NwaL <70 <70 <70 <70 <70 <7B <70 <70 <70 <70
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Table 6.--Results of analyses of drive-point water samples for selected chemical constituents and organic compounds--
ontinued

Tri-
Lab- Methyl- Tetra- chloro- 1,1- 1,1- 1,1,1-
Local _ ora- Ethyl- Methyl-  Methyl- ene- chloro- fluoro- Dichloro- Dichloro- Trichloro- Chloro-
identifier! tory benzene bromide chloride chloride ethylene methane ethane ethylene ethane ethane
(P34371) (P34413) (P34418) (P34423) (P34475) (P34488) (P34496) (P34501) (P34506) (P34311)
-1- < < < < < < < < -
D-1-30 TRN <10 <10 <10 <10 <10 <10 <10 <10 45 -
D-1-35 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
D-1-40 TRN <1 <1 <1 <1 19 <1 <1 <1 2 -
D-1-45 TRN <10 <10 <10 <10 51 <10 <10 <10 <10 -
D-1-50 TRN <1 <1 <1 <1 80 <1 <1 <1 <1 -
D-2-15 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-20 TRN <1 <1 <1 <1 <1 <1 1 1 <1 -
D-2-25 TRN <1 <1 <1 <1 <1 <1 2 1 <1 -
D-2-30 TRN <1 <1 <1 <1 <1 <1 2 2 <1 -
D-2-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-45 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-50 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
D-2-55 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-2-10 TRN <100 <100 <100 <100 <100 <100 <100 <100 <100
E-2-15 TRN <10 <10 <10 <10 <10 <10 <10 <10 30
E-2-17 TRN <10 <10 <10 <10 <10 <10 <10 <10 50 -
E-2-25 NWaL <40 <40 <40 <40 <40 <40 <40 <40 <40 <40
TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
E-2-30 TRN <10 <10 <10 <10 <10 <10 <10 <10 <10 -
E-2-35 TRN <1 <1 <1 <1 2 <1 <1 <1 <1 -
E-2-40 TRN <1 <1 <1 <1 2 <1 <1 <1 <1 -
E-2-45 TRN <1 <1 <1 <1 3 <1 <1 <1 <1 -
E-3-10 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-3-20 TRN <1 <1 <1 <1 6 <1 1.5 2 5 -
E-3-30 TRN <1 <1 <1 <1 4 <1 3 3 6 -
E-3-40 TRN <1 <1 <1 <1 2 <1 <1 <1 <1 -
E-3-45 TRN <1 <1 <1 <1 6 <1 <1 <1 -
E-3-50 TRN <1 <1 <1 <1 2 <1 <1 <1 3 -
E-3-55 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1
E-4-15 NWaL <3 <3 <3 <3 <3 3.9 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-4-20 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-4-25 TRN <1 <1 <1 <1 <1 <1 3 <1 <1 -
E-4-30 NWQL <.2 <.2 <.2 <.5 <.2 <.2 5 ) <2 <.2
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1
E-4-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-4-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-15 TRN <1 <1 <1 <1 6 <1 <1 <1 <1
E-5-20 TRN <1 <1 <1 <1 5 <1 <1 <1 <1 -
E-5-25 TRN <1 <1 <1 <1 1.5 <1 <1 <1 <1 -
E-5-30 TRN <1 <1 <1 <1 1 <1 <1 <1 <1 -
E-5-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
E-5-45 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-10 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-15 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-20 NWQL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-25 TRN <1 <1 <1 <1 <1 <1 <1 < < -
X-1-30 TRN <1 <1 <1 <1 <1 <1 <1 <} <% -
X-1-35 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-40 TRN <1 <1 <1 <1 <1 <1 <1 <1 < .
X-1-45 NWaL <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
X-1-50 TRN <1 <1 <1 <1 <1 <1 <1 <1 <1 -
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2-CL- Trans- Cis-

Lab- 1,1,2- 1.2- 1.4- 1,2- 1,3- Ethyl- 1,.2- s . Tri-
Local ora- Trichloro- Dichloro- Dichloro- Dichloro- Dichloro- vipyl- d|chloro-:z dichloro- Vinyl  chloro-
identifierl tory ethane benzene benzene propane propane ether ethylene“ ethylene chloride ethylene
(P34511) (P34536) (P34571) (P34541) (P34561) (P34576) (P34546) (P39175) (P39180)
A-T-10 ~ TRN <T <T - <1 <7 - <7 <T 4 <1 59
A-1-15 NWaL <.2 <.2 <.2 <.2 <.2 <. 2 8.5 - <.2 46
TRN <1 <1 - <1 <1 <1 <1 10 <1 83
A-1-20 TRN <1 <1 - <1 <1 <1 <1 19 <1 10
A-1-25 TRN <1 <1 - <1 <1 <1 <1 <1 <1 2
A-1-30 TRN <1 <1 - <1 <1 <1 <1 <1 <1 1
A-1-35 TRN <1 <1 - <1 <1 <1 <1 <1 <1 1
A-1-40 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
A-1-50 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
A-2-10 TRN <1 <1 - <1 <1 | <1 <1 180 <1 39
A-2-15 TRN <1 <1 - <1 <1 <1 <1 27 2 610
A-2-20 NWaL <50 <50 <50 <50 <50 <50 140 - <50 3,700
TRN <1 <1 - <1 <1 <1 <1 53 12 2,500
A-2-25 TRN <1 <1 - <1 <1 <1 <1 3 <1 180
A-2-30 TRN <1 <1 - <1 <1 <1 <1 1.6 <1 74
A-2-40 TRN <10 <10 - <10 <10 <10 <10 <10 <10 48
A-2-50 TRN <1 <1 - <1 <1 <1 <1 <1 <1 13
B-1-10 TRN <1 <1 - <1 <1 <1 <1 3 <1 42
B-1-20 TRN <1 <1 - <1 <1 <1 <1 10 <1 76
B-1-30 TRN <1 <1 - <1 <1 <1 <1 35 <1 690
B-1-40 TRN <1 <1 - <1 <1 <1 <1 <1 <1 1
B-1-45 TRN <1 <1 - <1 <1 | <1 <1 <1 <1 3
B-2-10 NWaL <3 <3 <3 <3 <3 L <3 <3 - <3 54
TRN <1 <1 . < < < <1 3 <1 56
B-2-20 TRN <1 <1 - <1 <1 <1 <1 3 <1 18
B-2-25 NWaL <3 <3 <3 <3 <3 <3 <3 - <3 88
TRN <5 <5 - <5 <5 <5 <5 <5 <5 85
B-2-35 NWQL <3 <3 <3 <3 <3 <3 15 - <3 1,500
TRN <1 <1 - <1 <1 <1 <1 14 1 1,900
B-2-45 NWQL <3 <3 <3 <3 <3 <3 140 - <3 16,000
TRN <1 <1 - <1 <1 <1 <1 160 9 16,000
B-3-15 TRN <1 <1 - <1 <1 <1 <1 <1 <
B-3-20 TRN <1 <1 - <1 <1 <1 <1 1 <1 36
B-3-25 TRN <10 <10 - <10 <10 <10 <10 1
B-3-30 TRN <10 <10 - <10 <10 <10 <10 120 30 2,000
B-3-35 TRN <10 <10 - <10 <10 <10 <10 100 15 6,100
B-3-40 NWQL <100 <100 <100 <100 <100 <100 380 - <100 14,000
TRN <10 <10 - <10 <10 <10 <10 70 12 7,000
B-3-45 TRN <10 <10 - <10 <10 <10 <10 50 12 2,500
B-3-50 TRN <10 <10 - <10 <10 <10 <10 15 <10 800
B-4-15 NWaL <3 <3 <3 <3 <3 <3 <3 - <3 <3
TRN <1 <1 - <1 <1 <1 <1 <1 <1 8
B-4-20 TRN <1 <1 - <1 <1 <1 <1 <1 <1 14
B-4-25 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
B-4-30 TRN <1 <1 - <1 <1 <1 <1 1 <1 3
B-4-35 TRN <1 <1 - <1 <1 <1 <1 <1 <1 2
B-4-47 TRN <1 <1 - <1 <1 <1 <1 1 <1 2
c-3-10 TRN <1 <1 - <1 <1 <1 <1 <1 <1 17
Cc-3-15 TRN <1 <1 - <1 <1 <1 <1 1 <1 210
c-3-20 TRN <10 <10 <10 <10 1<10 <10 <10 <10 1,000
c-3-25 TRN <10 <10 - <10 <10 l<10 <10 41 <10 2,300
c-3-30 TRN <10 <10 - <10 <10 <10 <10 44 <10 3,000
C-3-35 TRN <10 <10 - <10 <10 1<10 <10 23 <10 330
C-3-40 TRN <10 <10 - <10 <10 <10 <10 16 <10 460
C-3-45 TRN <10 <10 - <10 <10 ‘<10 <10 18 <10 780
C-3-50 TRN <10 <10 - <10 <10 <10 <10 180 <10 20,000
C-4-15 NWaL <3 <3 <3 <3 <3 <3 S4 - <3 2,200
TRN <1 <1 - <1 <1 <1 3 44 2. 2,200
C-4-30 NWQL <3 <3 <3 <3 <3 <3 31 . <3 440
TRN <10 <10 - <10 <10 <10 13 20 <10 380
C-4-40 NWQL <3 <3 <3 <3 <3 1 <3 55 - <3 1,800
TRN <10 <10 - <10 <10 <10 <10 50 <10 1,200
D-1-15 TRN <1 <1 - <1 <1 <1 <1 10 <1 400
D-1-20 TRN <10 <10 - <10 <10 <10 <10 12 <10 1,100
D-1-25 NwWaL <70 <70 <70 <70 <70 <70 <70 - <70 1,900



Table 6.--Results of analyses of drive-point water samples for selected chemical constituents and organic compounds--
ontinu

2-CL- Trans- Cis- .
Lab- 1,1,2- 1,.2- 1,4~ 1,2- 1,3- Ethyt- 1,2- 1,2- . Tri-
Local ora- Trichloro- Dichloro- Dichloro- Dichloro- Dichloro- vinyl- dichloro-, dichloro- Vinyl chloro-
identifier? tory ethane benzene benzene propane propane ether ethylene ethylene chloride ethylene
(P34511) (P34536) (P34571) (P34541) (P34561) (P34576) (P34546) (P39175) (P39180)
-1- < < - < < < < < .
Dp-1-30 TRN <10 <10 - <10 <10 <10 <10 34 <10 4,000
D-1-35 TRN <10 <10 - <10 <10 <10 <10 12 <10 650
D-1-40 TRN <1 <1 - <1 <1 <1 <1 4 <1 140
D-1-45 TRN <10 <10 - <10 <10 <10 <10 <10 <10 330
D-1-50 TRN <1 <1 - <1 <1 <1 <1 8 <1 580
D-2-15 TRN <1 <1 - <1 <1 <1 <1 5 <1 7
D-2-20 TRN <1 <1 - <1 <1 <1 1 23 9 15
D-2-25 TRN <1 <1 - <1 <1 <1 1 34 15 17
D-2-30 TRN <1 <1 - <1 <1 <1 <1 30 10 17
D-2-35 TRN <1 <1 - <1 <1 <1 <1 10 3 10
D-2-40 TRN <1 <1 - <1 <1 <1 <1 2 1 4
D-2-45 TRN <1 <1 - <1 <1 <1 <1 1.4 <1 8
D-2-50 TRN <1 <1 - <1 <1 <1 <1 1 <1 1
D-2-55 TRN <1 <1 - <1 <1 <1 <1 <1 <1 1
E-2-10 TRN <100 <100 - <100 <100 <100 <100 <100 <100 44,000
E-2-15 TRN <10 <10 - <10 <10 <10 <10 22 <10 4,000
E-2-17 TRN <10 <10 - <10 <10 <10 <10 50 <10 1,400
E-2-25 NWQL <40 <40 <40 <40 <40 <40 <40 - <40 1,000
TRN <10 <10 - <10 <10 <10 <10 <10 <10 800
E-2-30 TRN <10 <10 - <10 <10 <10 <10 <10 <10 500
E-2-35 TRN <1 <1 - <1 <1 <1 <1 <1 <1 260
E-2-40 TRN <1 <1 - <1 <1 <1 <1 <1 <1 150
E-2-45 TRN <1 <1 - <1 <1 <1 <1 <1 <1 150
E-3-10 TRN <1 <1 - <1 <1 <1 <1 <1 <1 2
E-3-20 TRN <1 <1 - <1 <1 <1 <1 3 3 37
E-3-30 TRN <1 <1 <1 <1 <1 <1 5 3 22
E-3-40 TRN <1 <1 - <1 <1 <1 <1 <1 <1
E-3-45 TRN <1 <1 - <1 <1 <1 <1 <1 <1 15
E-3-50 TRN <1 <1 - <1 <1 <1 <1 2 <1 9
E-3-55 TRN <1 <1 - <1 <1 <1 <1 <1 <1 28
E-4-15 NWQL <3 <3 <3 <3 <3 <3 5.7 - 30 <3
TRN <1 <1 - <1 <1 <1 <1 4 8 2
E-4-20 TRN <1 <1 - <1 <1 <4 <1 6 9 2
E-4-25 TRN <1 <1 - <1 <1 <1 <1 7 2 9
E-4-30 NWaL <.2 <.2 <.2 <.2 <.2 <.2 6.7 . 8.9 3.6
TRN <1 <1 - <1 <1 <1 <1 6 20 5
E-4-35 TRN <1 <1 - <1 <1 <1 <1 1 7 19
E-4-40 TRN <1 <1 - <1 <1 <1 <1 <1 <1 2
E-5-15 TRN <1 <1 - <1 <1 <1 <1 1 <1 14
E-5-20 TRN <1 <1 - <1 <1 <1 <1 1 3 8
E-5-25 TRN <1 <1 - <1 <1 <1 <1 1.5 <1 9
E-5-30 TRN <1 <1 - <1 <1 <1 <1 <1 <1 2
E-5-35 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
E-5-40 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
E-5-45 TRN <1 <1 - <1 <1 <1 <1 <1 <1 1.5
X-1-10 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
X-1-15 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
X-1-20 NWQL <3 <3 <3 <3 <3 <3 <3 - <3 <3
TRN <1 <1 - <1 <1 <1 <1 <1 <1 1
X-1-25 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
X-1-30 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
X-1-35 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
X-1-40 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
X-1-45 NWQL <3 <3 <3 <3 <3 <3 <3 - <3 <3
TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
X-1-50 TRN <1 <1 - <1 <1 <1 <1 <1 <1 <1
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Table 6.--Results of analyses of drive-point water samples for selected chemical constituents and organic compounds--
Continued

Cis Trans-
Lab- Dichlorg- 1,2-Di- 1,1,2,2- 1,3-di- 1,3-di-
Local ora- MBAS, difluora- bromo- Tetrchloro- chloro- chloro-
identifier! tory Iodide Bromide Methane Styrene total3 methane; ethylene ethane propene propene
P71865 P71870 P76994 pP77128 P38260 P34668) P39082 P34516 P34704 P34699
ﬂ—fu—mn—‘—u—u——)—(—)—(—z—(ﬁ—z—(——)—(—ﬁ—)—(—l—ﬁ——l. = - < - - - < s z = -
A-1-15 NWaL - - - <.2 - <.2 <.2 <.2 <.2 <.2
TRN - - - - - <1 - <1 - -
A-1-20 TRN - - <2 - - <1 - <1 - -
A-1-25 TRN - - - - - <1 - <1 - -
A-1-30 TRN - - <2 - - <1 - <1 - -
A-1-35 TRN - - - - - <1 - <1 - -
A-1-40 TRN - - <2 - - <1 - <1 - -
A-1-50 TRN - - <2 - - <1 - <1 - -
A-2-10 TRN - - - - - <1 - <1 - -
A-2-15 NWaL .019 .049 - - .04 - - - - -
TRN - - - - - <1 - <1 - -
A-2-20 NWaL - - - <50 . <50 <50 <50 <50 <50
TRN - . 8 - - <1 | - <1 . .
A-2-25 NWaL .002 021 - - <.01 - - - - -
TRN - - <2 - - <1 ‘ - <1 - -
A-2-30 TRN - . - - - <1 - <1 - -
A-2-40 NWQL .001 .024 - - 01 - - - - -
TRN - - <2 - - <10 | - <10 - -
A-2-50 NWQL .001 .029 - - .02 - - - - -
TRN - - <2 - - <1 | - <1 - -
B-1-10 TRN - - . . . <1 ‘ . <1 - -
B-1-20 TRN - - - - - <1 - <1 - -
8-1-30 TRN - - - - - <1 | - <] - -
B-1-40 TRN - - - - - <1 - <1 - -
B-1-45 TRN - - - - - <1 : <1 - -
B-2-10 NWaL .004 .061 - <3 .04 <3 <3 <3 <3 <3
TRN - - <2 - - <1 - <1 - -
B8-2-20 TRN - - - - - <1 - <1 - -
B-2-25 NwWaL .004 <.01 - <3 .06 <3 <3 <3 <3 <3
TRN - - <2 - - <5 | - <5 - -
B-2-35 NWQL .007 .16 - <3 .03 <3 <3 <3 <3 <3
TRN - - <2 - - <1 - <1 - -
B-2-45 NWQL - - - <3 - <3 <3 <3 <3 <3
TRN - - - - - <1 | - <1 - -
B-3-15 TRN - - - - - <1 - <1 - -
B-3-20 TRN - - <2 - - <1 ‘ - <1 - -
B-3-25 TRN - - <2 - - <10 | - <10 - -
B-3-30 TRN - - - - - <10 - <10 - -
B-3-35 TRN - - 24 - - <10 - <10 - -
B-3-40 NWaL - - - <100 - <100 <100 <100 <100 <100
TRN - B - - - <10 - <10 - -
B-3-45 TRN - - 6 - - <10 - <10 - -
B-3-50 TRN - - 9 - - <10 - <10 - -
B-4-15 NwaL - - - <3 - <3 <3 <3 <3 <3
TRN . - <2 . . <1 | - <1 - -
B-4-20 TRN - - <2 - - <1 - <1 - -
B-4-25 TRN . . <2 . . <« | . <1 - .
B-4-30 TRN - - < . - <1 - <1 - -
B-4-35 TRN - - <2 - - <1 - <1 - -
B-4-47 TRN - - <2 - - <1 - <1 - -
c-3-10 NWQL .007 .045 - - .14 - - - - -
TRN - - < - - <1 | - <1 - -
C-3-15 TRN - - - - - <1 | - <1 - -
c-3-20 NWaL .004 .074 - - .06 - - - - -
TRN - - 18 - - <10 - <10 - .
c-3-25 TRN - - - - - <10 - <10 : -
C-3-30 NWaL .01 N - - .04 - - - - -
TRN - - 18 - - <10 - <10 - -
c-3-35 TRN - - - - - <10 - <10 - -
C-3-40 NWQL .01 .18 - - .04 - } - - - -
TRN - - 12 - - <10 | - <10 - -
C-3-45 TRN - - - - - <10 | - <10 - -
c-3-50 NWQL .005 .046 - - .02 - - - - -
TRN - - <2 - - <10 | - <10 - -
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Table 6.--Results of analyses of drive-point water samples for selected chemical constituents and organic compounds--

Continued
Cis Trans-
Lab- Dichloro- 1,2-di- 1,1,2,2- 1,3-di- 1,3-di-
Local ora- MBAS, difluoro- Bromo- Tetrchloro- chloro- chioro-

identifier! tory

Iodide

Bromide

Methane

Styrene  total

methane

ethylene

ethane

proggne propene
(P71865) (P71870) (P76994) (P77128) (P38260) (P34668) (P39082) (P34516) (P34704) (P34699)
py A < - - < - < < < < <
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<3 :
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. .07
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Table 6.--Results of analyses of drive-point water samples for selected chemical constituents and organic compounds--

on

\ i Cis | Trans-

Lab- Dichloro- 1,2-Di- 1,1,2,2- 1,3-di- 1,3-di-

Local . ora- MBAS, . ' difluoror bromo- Tetrchloro- chloro- chloro-

identifier® tory lodide Bromide Methane Styrene total3 methane ethylene ethane propene propene
(P71865) (P71870) (P76994) (P77128) (P38260) (9346?8) (P39082) (P365}6) (P34704) (P34699)

-3- - - <2 - - < - < - -
E-5-35 NWaL .003 - - - .06 - - - - -
TRN - - <2 - - <1 - <1 - -
E-5-40 TRN - - <2 - - <1 - <1 - -
E-5-45 NWaL .003 - - - .04 - - - - -
TRN - - <2 - - <1 - <1 . -
X-1-10 TRN - - - - - <1 - <1 - -
X-1-15 TRN - - - - - <1 . <1 - :
X-1-20 NWaL - - - <3 - <3 | <3 <3 <3 <3
TRN - - - - - <1 ‘ - <1 -
X-1-25 TRN - - - - - <1 - <1 - -
X-1-30 TRN - - - - - <1 - <1 - -
X-1-35 TRN - . - - - <1 - <1 - -
X-1-40 TRN - - - - - <1 | - <1 - -
X-1-45 NWQL - - - <3 - <3 | <3 <3 <3 <3
TRN - . - . . <1 . < . .
X-1-50 TRN - . . - - <1 - <1 - -

1 The last two digits in the local identifier represent the depth from which the sample was collected; altitudes of site

shown on table five.
site August-September, 1986.

At sites B1, B2, C4, and E3 water samples collect

in April 1986 and at the remaining sampling

2 The Survey Laboratory in Denver, Colorado, reports both trans- and cis-1,2 dichloroethylene as trans-1,2
dichloroethylene.

3 MBAS, methylene blue active substance, in milligrams per titer.

detergent concentration
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Figure 20.--Concentration of trichloroethylene in ground-water samples at the
650-foot altitude, 1986.
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Figure 21.--Concentration of trichloroethylene in ground-water samples at the
670-foot altitude, 1986.
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Figure 22.--Concentration of trichloroethylene in ground-water samples at the
680- to 690-foot altitude, 1986.

59



Several characteristics of the TCE plume are illustrated in the
longitudinal and transverse sections shown in figure 23. At section D-D’,
1,300 ft from building 24, the plume is approximately 20 ft thick and the
zone of TCE concentrations greater than 10,000 pg/L is found 35 ft below the
water table. Here the plume is overlain by 15 to 20 ft of relatively
uncontaminated ground water. The distribution of TCE does not appear to be
affected by the buried stream channel near the brook. The lowermost extent
of the plume generally coincides with the boundary between the unconfined
aquifer and the lower confining unit, at a depth of approximately 50 ft.

Section E-E’ is a transverse section through site B-2 that shows the lateral
shape of the plume.

The elevated TCE concentrations at the base of the unconfined aquifer
can indicate that nonaqueous-phase TCE has "pooled" at the top of the
confining unit. Because pure TCE is denser thdn ground water, TCE may have
sunk by gravity through the coarse, unconfined sediments until its downward
movement was stopped by the fine-grained sedim#nts of the underlying
confining unit. \

!

Cis-1,2-dichloroethylene is the second most abundant VOC in the
contaminant area. An areal view of cis-1,2-dighloroethylene concentrations
suggests the existence of two plumes--one emanating from building 24 and the
other emanating from the building 31 oil-storage area (fig. 24). The values
shown represent the highest value at each drive-point site. Drive-point
installation and plume delineation were difficult near the contaminant

source because the presence of buildings in the area reduced the number of
available drilling sites.

Figure 25 shows the distribution of cis-1,2-dichloroethylene in
longitudinal section D-D’ and transverse section E-E’., (Locations of
sections are shown in fig. 19.) The distribution of this compound is
similar to that of TCE, although the concentrations are lower. The zone of
concentrations that equal or exceed 10 pg/L extends downward from
building 24, then moves upward with recharge to Green Pond Brook. The
transverse section E-E’ shows two zones where concentrations exceed 100

pg/L--one near the base of the aquifer and the other at an altitude of 660
to 670 ft.

The remaining organic compounds detected in concentrations greater than
100 pg/L, methane and tetrachloroethylene, could not be mapped. A
tetrachlorethylene concentration greater than 100 pg/L was found in only one
water sample, whereas methane concentrations g#eater than 100 pg/L were
found in nine water samples. The presence of methane in an aquifer system
is an indicator of methane-producing bacteria (T.A. Ehlke, U.S. Geological
Survey, oral commun., 1989). Methane-degradin% bacteria can degrade TCE
under anaerobic conditions (Little and others, 1988). Both types of
bacteria are present in ground water at the arsenal (T.A. Ehlke, U.S.
Geological Survey, oral commun., 1989). The distributions of TCE, cis-1,2-
dichloroethylene, vinyl chloride, and methane with depth at sites B-3 and D-
2 are shown in figures 26 and 27, respectively,

Site B-3 is approximately two-thirds of the distance from building 24 to

Green Pond Brook (fig. 19). The highest concentrations of cis-1,2-
dichloroethylene, vinyl chloride, and methane determined at the site were
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of trichloroethylene in ground-water samples, 1986.
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found in shallower ground water than was the highest TCE concentration
(7,000 pg/L). High TCE concentrations can be toxic to microbes, preventing
degradation of trichloroethylene except at the edges of the TCE plume.

Site D-2 is downgradient from the building 31 oil-storage area and the
diesel fuel-tank site. Diesel fuel probably is|providing a source of carbon
for methane-producing bacteria (T.A. Ehlke, U.S| Geological Survey, oral
commun., 1989). The highest methane concentration found in the study area,
1,500 pg/L, was detected at site E-4, which is the site closest to the
diesel-fuel tank site. The absence of detectable nitrates at site E-4 is an
indicator of reducing conditions. At site D-2 the maximum TCE concentration
was less than 20 ug/L; therefore, vertical variation in concentrations of
cis-1,2-dichloroethylene or vinyl chloride resulting from TCE toxicity was
not expected.

Well Sampling

Water samples were collected from 60 wells during October and November
1987. Five of the sampled wells are screened in the bedrock aquifer, 10 are
screened in the confined glacial aquifer, and the remaining 45 wells are
screened in the unconfined aquifer. The wells screened in the two deep
aquifers are listed below:

1

Bedrock-aquifer wells Confined-aquifer wells
10-3A , 10-4 39-1
302-D ¢ 39-2 65-3
65-1 95-1 95-2
CAF-1 » CAF-3 CAF-4
H-2 H-3 65-2

Well 302D was left uncased from 110 to 403 ft below land surface when it was
completed in 1921. Little is known about its present condition; this well
may tap a part of the confined glacial aquifer. Wells 10-3A, 10-4, 39-1,
39-2, 95-1, and 95-2 were installed as part of the 1987 drilling program for
this study.

representative volume of ground water from which the samples are collected.
However, all of the 27 new wells screened in the unconfined aquifer have
similar 5-ft screened lengths and 2-in. I.D. ost sampled wells had inside
diameters of 2 or 4 in., and screened lengths of 5 to 20 ft. Screens in
wells 9-A, 9-B, 9-C, and I (fig. 3) are atypical of wells in the area
because they extend above the surface of the water table.

Variations in the diameters and screened langths of wells affect the

As part of the quality-assurance program, four USGS Standard Reference
Water Samples (Schroder and others, 1980) were shipped to the USATHEMA
contract laboratory for analysis. The results|are provided in table 7.
USATHEMA sample GB-W contained a lead concentration three times greater than
the reference sample mean concentration. Although chromium concentrations
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Table 7.--Results of analyses of standard reference samples

[Concentrations in micrograms per liter;
dash indicates constituent not determined]

Trace Identifier Reference water sample T97
metal GB-W GB-F Sample Standard Number of
mean deviation analyses
Silver 1<13.5 <13.5 7 1.8 34
Arsenic 11 11 11.3 1.5 37
Barium 84 84 98 12 35
Cadmium 20 22 16.3 2.1 38
Chromium 30 30 26 4.3 49
Copper 10 8.2 16.8 2.5 41
Mercury .62 .76 .9 .2 34
Nickel <37.8 <37.8 15.2 5.8 28
Lead 46 <18.6 15.0 3.7 39
Antimony <23.8 <23.8 15.0 11.3 13
Selenium <9.6 <9.6 15.9 3.4 36
Thallium <6.99 <6.99 - - -
Zinc 170 160 153 10 49
Trace Identifier Reference water sample T99
metal BB-4 GB-1 Sample Standard Number of
mean deviation analyses
Silver <13.5 <13.5 3 3 34
Arsenic 4.4 4.7 5.8 1.9 35
Barium 14 15 25.1 10.2 30
Cadmium 14 14 4.7 1.5 49
Chromium 45 46 16.3 6.5 51
Copper 19 21 27.9 4.6 51
Mercury <.243 <.243 - - -
Nickel <37.8 <37.8 5. - 26
Lead <18.6 <18.6 4.7 3.4 21
Antimony <23.8 <23.8 3.4 1.4 8
Selenium 21 20 9.8 3.4 31
Thallium <6.99 <6.99 3.5 1.7 4
Zinc <20.1 36 36 7.3 54
1 "less than" symbol (<) indicates constituent not detected in

sample and for which the laboratory has been certified by the

U.S. Army Toxic and Hazardous Materials Command; number shown is
detection limit
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reported by USATHEMA for samples BB-4 and GB-1 were similar to one another,
they were high compared to the mean chromium concentration reported for the
reference sample. Concentrations of the remaining metals typically were
within a standard deviation of the mean concentration.

Inorganic Constituents and Cyanide

The National Water Quality Laboratory analyzed samples of ground water
from wells for chemical and physical properties and selected chemical
constituents. The results of these analyses are presented in table 8.
Neither the bedrock nor the confined glacial aquifer contained unusually
high concentrations of any of these inorganic constituents or cyanide. The
highest temperature and pH values observed in water from all wells, 20.0 °C
and 11.8““3&‘respectively, were in ground water from well 95-1. The
hydration of cement used in the construction of this newly completed well
probably affected these and other measurements of the sample.

The results of sample analyses from wells screened in the unconfined
aquifer generally were similar to those obtained from the drive-point
sampling. Like the drive-point-sampling results, all concentrations of
nitrate (as nitrogen) were less than the USEPA primary drinking-water
regulation of 10 mg/L (U.S. Environmental Protection Agency, 1976). The
highest chloride concentration, 210 mg/L, at well 31-2A was similar to the

results of drive-point sampling, where a chloride concentration of 250 mg/L
was found at site E-4 (fig. 19).

Cyanide was detected in concentrations less than 1.0 pg/L at four wells:
9-D, 9-E, 92-5, and CAF-2 (fig. 4). Cyanide appears to have been used
extensively in plating operations at building 24. Low cyanide concen-
trations only 1,000 ft downgradient from building 24 could reflect the
tendency for cyanide to form strong soluble complexes with metal ions; the
relatively large size of such ligands can inhibit their movement in the

aquifer (Hem, 1985, p. 124). Cyanide was not detected in any of the deep
wells (fig. 19).

Trace Metals and Volatile Organic Compounds |
|
A USATHEMA contract laboratory analyzed samﬁles of ground water from
wells for 14 trace metals and six VOCs. Results of these analyses are shown
in table 9. Five replicate samples also were sent to the contract
laboratory. Results of these analyses compare well with the original

analyses. Results of analyses of the replicate samples and USGS samples for
TCE are included in the table.

The metals mercury and cadmium were detected in concentrations greater
than the USEPA primary drinking-water regulations of 2 pg/L and 10 pug/L,
respectively. Mercury was detected in water frém all three aquifers in
concentrations greater than 2 pg/L. Water from \well 65-1, screened in the
bedrock aquifer, contained mercury in a concentration of 2.23 pug/L, and
water from wells 112-3 and 9-B, screened in the unconfined aquifer, had
concentrations of 2.09 ug/L and 2.67 ug/L, respectively. The mercury
concentrations found in these three wells could be the result of sampling-
or shipment-related cross-contamination from water samples preserved with
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Table 8.--Results of analyses of ground-water sg%gles for chemical and physical properties, and selected
chemical constituents

[ALL constituents are dissolved; concentrations in milligrams per liter, except as noted;
a dash (-) indicates constituent not determined; <, less than; °C, degrees Celsius;
uS/cm, microsiemens per centimeter at 25 degrees Celsius; all wells sampled October or November 1987]

Field Lab

Well Local Temper - Field alka- specific 3 o Ammonia + NO2 +
num- well ature Dissolved pH linity conductance Ammonia Nitrite organic N NO3
ber identifier (°C) oxggen (units) (as CaC03) (uS/cm) (as N) (as N) (as N) (as N)

(P00010) (PO0300) (P00403)  (P00410) (P90095) (P00608) (P00613) (P00623)  (P00630)
270974 10-3 19.0 0.5 6.30 63 193 0.07 <0.01 - <0.10
270968 10-3A 13.0 6.1 7.60 - 235 - - - -
270969 10-4 14.0 12.5 8.60 87 413 .03 <.01 <0.2 .19
270958 111-1 17.0 4 6.1 58 474 .39 <.01 .8 <.10
270959 111-2 17.0 1.2 6.30 56 287 .01 <.01 <.2 1.70
270944 112-1 13.0 .2 6.50 70 440 <.01 .02 <.2 1.40
270953 112-10 16.0 4.7 6.56 37 494 <.01 <.01 <.2 1.90
270945 112-2 14.0 10.6 6.10 20 217 <.01 <.01 <.2 2.70
270946 112-3 12.5 .6 7.95 155 809 .07 <.01 <.2 <.10
270947 112-4 12.5 A 7.60 158 886 .10 <.01 .3 <.10
270948 112-5 14.0 5.4 7.76 62 242 <.01 <.01 <.2 4.00
270949 112-6 13.0 .5 7.68 143 686 .02 <.01 .8 <.10
270950 112-7 13.0 A 7.96 430 437 .05 <.01 <.2 <.10
270951 112-8 14.0 4.5 6.96 42 630 <.01 <.01 .2 2.30
270952 112-9 15.0 .5 8.35 184 557 <.01 .03 <.2 .89
270267 129-0BS 15.0 2.0 6.20 70 681 <.01 <.01 <.2 97
270333 130-3 18.5 A 5.90 52 513 1.70 <.10 1.8 77
270327 24-1 13.5 .03 6.40 88 362 .60 <.01 1.0 <.10
270083 3020 13.5 .6 7.50 158 567 .01 <.01 1.3 <.10
270336 31-1 17.0 .5 6.26 57 408 <.01 05 <.2 1.20
270963 31-2A 17.0 1.5 6.53 144 861 1.40 <.01 1.8 <.10
270330 31-3A 18.5 .5 6.70 89 401 .36 <.01 .9 37
270964 31-5 16.0 1.0 6.21 76 687 .01 <.01 4 1.60
270331 34-1 19.5 .5 6.20 49 31 <.01 <.01 <.2 .38
270967 34-2 19.0 .9 6.20 60 398 <.01 <.01 <.2 .61
270970 39-1 14.0 3.7 8.60 103 288 .04 <.01 <.2 <.10
270971 39-2 12.0 11.6 8.30 92 324 .03 <.01 <.2 <.10
270937 41-1 12.0 9.4 6.40 46 308 <.01 <.01 <.2 1.40
270938 41-2 12.0 8.9 6.60 68 334 .01 <.01 <.2 1.20
270939 41-3 11.0 .1 8.60 72 176 .04 <.01 <.2 <.10
270940 41-4 12.0 .5 8.62 64 166 .12 <.01 .2 <.10
270941 41-5 13.0 7 7.57 157 746 .02 .02 <.2 .21
270942 41-8 12.0 7.8 7.04 421 <.01 <.01 <.2 .99
270943 41-9 12.5 .5 7.64 184 759 1 <.01 .3 <.10
270337 64-1 18.5 .4 6.80 3 232 .09 <.01 <.2 <.10
270246 65-1 12.5 A 8.30 148 262 .01 <.01 <.2 <.10
270247 65-2 12.0 4.3 8.60 72 226 .01 <.01 <.2 <.10
270248 65-3 15.5 1.2 8.50 89 154 .08 <.01 <.2 <.10
270249 65-4 14.0 1.9 7.70 204 826 <.01 <.01 <.2 1.40
270093 9-A 19.0 .4 7.70 124 426 .9% <.01 .9 .23
270094 9-B 18.0 A 7.67 129 460 41 .01 1.0 .22
270095 9-C 18.0 .4 6.57 166 436 .75 <.01 1.1 <.10
270961 9-D 11.0 .5 7.28 112 436 .90 <.01 1.1 16
270962 9-E 19.0 NA 7.16 153 739 .26 .02 7 1.00
270955 92-3 15.5 .4 8.80 106 382 .0 <.01 <.2 .48
270956 92-4 16.0 A 6.58 73 602 .02 <.01 <.2 14
270957 92-5 16.0 A 5.70 31 394 .03 05 <.2 14
270972 95-1 20.0 4.1 11.80 302 - .53 .01 .8 <.10
270973 95-2 13.5 - 8.9 90 281 .06 <.01 .2 <.10
270242 CAF-1 12.5 .2 7.17 266 214 .04 <.01 .3 <.10
270243 CAF-2 16.0 4.8 6.80 115 499 03 <.01 A <.10
270244 CAF-3 14.5 .3 8.00 104 245 .01 <.01 .2 <.10
270245 CAF-4 14.0 .2 7.70 128 306 04 <.01 <.2 <.10
270304 CAF-5 17.0 1 6.39 120 752 64 <.01 ) <.10
270960 CAF-6 16.0 .3 7.60 98 404 02 <.01 A <.10
270280 H-2 16.5 .2 9.20 10 265 <.01 <.01 .2 <.10
270281 H-3 14.0 1 9.20 66 140 .08 <.01 .3 <.10
270282 H-4 18.5 2.1 6.30 - 362 <.01 <.01 4 1.3
270239 I 14.0 .6 7.70 169 827 <.01 .03 <.2 .62
270954 1-2 13.0 .5 8.10 84 506 .04 <.01 <.2 .14
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Table B8.--Results of analyses of ground-water samples for chemic%l and physical properties, and selected
chemical constituents--Continu

|
Well Local

num- well Phos- Ortho- Organic . . Magne- . Potas-
ber identifier phorus phosphate carbon Cyanide Calcium sium Sodium  sium
(PO0665)  (PDD671)  (PO0681) (PO0723) (PO0915) (P00925) (PO0930) (PO0935)
270974 10-3 0.02 - - - 18 12 1.7 0.3
270968 10-3A - . 4.0 <0.01 24 4.2 12 2.6
270969 10-4 .03 0.02 0.4 <.01 30 13 29 1.8
270958 111-1 .01 .01 4.9 <.01 20 6.6 60 3.4
270959 11-2 .01 <.01 1.3 <.01 17 3.8 3 2.8
270944 112-1 <.01 <.01 1.1 <.01 24 13 35 3.2
270953 112-10 <.01 <.01 1.1 <.01 24 4.1 59 3.1
270945 112-2 <.01 <.01 .7 <.01 | 14 3.3 18 1.6
270946 112-3 04 .04 1.4 <.01 67 21 65 1.3
270947 12-4 .03 .02 2.1 <.01 61 21 86 1.5
270948 112-5 02 .01 .9 <.01 16 7.3 13 2.6
270949 112-6 03 .01 1.1 <.01 41 21 67 1.8
270950 112-7 03 .04 .7 <.01 41 13 23 1.1
270951 112-8 .03 <.01 .8 <.01 20 4.5 89 3.5
270952 112-9 <.01 .02 .9 <.01 44 22 34 1.3
270267 129-08BS .01 .01 3.2 <.01 32 7.6 74 41
270333 130-3 .01 <.01 1.5 <.01 7.6 2.2 83 2.6
270327 24-1 .10 .10 6.9 <.01 28 3.8 36 1.8
270083 3020 <.01 .01 .8 - 50 22 31 1.7
270336 31-1 .03 <.01 2.8 <01 | 20 4.4 45 1.1
270963 31-2A <.01 .01 9.2 <.01 | 49 9.6 110 4.0
270330 31-3A .03 .01 12 <.01 11 .79 73 1.5
270964 31-5 <.01 <.01 3.4 <.01 34 5.2 89 4.6
270331 34-1 <.01 <.01 1.6 <.01 16 4.6 36 2.7
270967 34-2 .02 <.01 4.7 <.01 18 2.4 54 341
270970 39-1 .08 .05 1.4 <.01 14 3.9 39 2.3
270971 39-2 .04 .04 .5 <.01 36 10 8.5 1.0
270937 41-1 .01 <.01 WA <.01 15 6.1 33 1.2
270938 41-2 .02 <.01 .8 <.01 17 7.3 34 1.2
270939 41-3 .13 N A <.01 19 4.2 8.6 .6
270940 41-4 06 .06 .6 <.01 19 1.3 10 NA
270941 41-5 <.01 <.05 .9 <.01 55 20 60 1.6
270942 41-8 <.01 <.01 .8 <.01 30 12 34 1.3
270943 41-9 .01 .02 1.9 <.01 48 19 80 7
270337 64-1 02 .02 1.9 <.01 18 5.8 15 .8
270246 65-1 02 .02 .5 <.01 23 12 12 1.6
270247 65-2 .03 .03 .6 <.01 23 7.9 4.7 .8
270248 65-3 .10 .08 .5 <.01 17 2.1 11 .5
270249 65-4 .01 <.01 .7 <.01 56 24 67 1.8
270093 9-A .01 .02 5.0 <.01 17 2.9 63 3.7
270094 9-8 .55 52 18 <.01 8.3 1.1 89 1.7
270095 9-C .06 .07 5.1 <.01 43 5.8 42 5.6
270961 9-D .03 .03 13 .02 8.5 .99 83 1.5
270962 9-E .06 .06 16 .04 25 3.6 120 5.0
270955 92-3 .06 .05 .7 <.01 37 16 10 .9
270956 92-4 .01 <.01 1.0 <.01 26 12 7 1.8
270957 92-5 .02 . 1.8 .06 | 6.1 1.9 64 1.5
270972 95-1 <.01 <.01 2.3 <.01 80 <.01 61 6.7
270973 95-2 .10 1 A <.01 8.3 1.9 46 1.3
270242 CAF-1 <.01 .03 .5 <.01 23 8.2 3.5 2.6
270243 CAF-2 .04 .04 12 .22 3.2 .7 97 .7
270244 CAF-3 .06 .04 .6 <.01 26 9.7 5.1 .8
270245 CAF-4 <.01 .01 7 <.01 32 11 13 1.2
270304 CAF-5 <.01 .15 5.4 <.01 30 10 86 2.9
270960 CAF-6 .03 .01 .9 <.01 32 15 22 1.3
270280 H-2 .05 .03 .5 <.01 26 12 6.8 5.1
270281 H-3 .19 A7 A <.01 16 b 12 .9
270282 H-4 <.01 .02 .8 <.01 20 8.2 33 1.4
270239 I .02 .02 .8 <.01 55 24 73 1.6
270954 1-2 .03 03 .5 <.01 48 16 20 1.1
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Table 8.-- Results of analyses of ground-water samples for chemical and physical properties, and selected
chemical constituents--Conti

Well Local 3
num- well . Silica
ber identifier Chloride Sulfate Fluoride (Si02)
(P00940) (P00945) (PO0950) (P00955)

270974 10-3 2.9 5.7 0.1 6.3
270968 10-3A 10 24 .1 1"
270969 10-4 52 24 .2 13
270958 111-1 9N 27 1 16
270959 111-2 39 17 1 9.5
270944 112-1 65 30 .1 12
270953 112-10 110 22 .1 7.4
270945 112-2 35 16 A 7.7
270946 112-3 91 110 .1 23
270947 112-4 98 110 .2 25
270948 112-5 18 22 .1 11
270949 112-6 91 56 A 11
270950 112-7 42 49 .2 9.3
270951 112-8 170 12 .1 7.5
270952 112-9 53 27 .1 21
270267 129-08BS 140 27 .1 10
270333 130-3 110 28 .1 14
270327 24-1 46 23 .2 15
270083 302D 66 22 A 18
270336 311 66 22 .1 7.7
270963 31-2A 210 17 1 12
270330 31-3A 44 31 A 7.0
270964 31-5 150 17 . 8.3
270331 34-1 49 21 B 12
270967 34-2 73 13 A1 8.0
270970 39-1 18 34 .3 11
270971 39-2 34 25 .2 13
270937 41-1 45 18 .2 11
270938 41-2 48 19 .1 12
270939 41-3 4.1 12 .2 10
270940 41-4 3.3 11 .3 9.6
270941 41-5 120 32 1 12
270942 41-8 55 18 1 14
270943 41-9 85 78 .1 20
270337 64-1 25 8.1 .2 9.1
270246 65-1 11 15 .1 9.9
270247 65-2 20 24 2 12
270248 65-3 2.5 9.5 .2 10
270249 65-4 130 28 .1 17
270093 9-A 48 28 .1 8.9
270094 9-8 39 41 .6 6.1
270095 9-C 20 28 .9 "
270961 9-D 40 42 .6 6.4
270962 9-E 120 43 .3 6.5
270955 92-3 36 28 A 17
270956 92-4 110 50 .2 18
270957 92-5 65 41 2 17
270972 95-1 7.3 25 .9 22
270973 95-2 5.8 26 .6 6.9
270242 CAF-1 2.0 9.4 .2 15
270243 CAF-2 51 45 .2 7.5
270244 CAF-3 9.7 17 .2 11
270245 CAF-4 15 17 A1 11
270304 CAF-5 160 18 .1 18
270960 CAF-6 46 26 .2 15
270280 H-2 1 15 .1 8.8
270281 H-3 .8 9.9 .2 10
270282 H-4 63 25 .1 16
270239 1 140 35 1 16
270954 1-2 86 3 1 15
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Table 9.--Results of analyses of ground-water samples for selected metals and volatile organic compounds

[ALl constituents are dissolved; concentrations in micrograms per liter; dash indicates constituent not determined;
all wells sampled October or November 19871

|
|
+
|

Local

well

identi-  Arsenic Barium Ber¥llium Cadmi um Chromium Cogpe Lead Thallium Nickel Silver
fier (P01000)  (PO1005)  (P0O1010) (P01025) (P01030) (P01040)  (PO1049)  (PO1057)  (P01065)  (P01075)
10-3 3<3.07 37.7 - <5.16 6.96 <7.93 <18.6 - <37.8 <13.5
10-3A <3.07 <10.4 - <5.16 <5.96 <7.93 <18.6 - <37.8 <13.5
10-4 <3.07 29.9 - <5.16 <5.96 <7.93 <18.6 - <37.8 <13.5
111-1 <3.07 67.8 <10 <5.16 <5.96 12. <18.6 <6.99 <37.8 <13.5
111-2 <3.07 33.9 - <5.16 <5.96 <7.93 <18.6 <6.99 <37.8 <13.5
112-1 <3.07 57.4 - <5.16 <5.96 <7.93 <18.6 - <37.8 <13.5
112-10 <3.07 <10.4 - <5.16 8.13 <7.93 <18.6 <6.99 <37.8 <13.5
112-2 <3.07 26.3 . <5.16 <5.96 <7.93 <18.6 - <37.8 <13.5
112-3 . 81.5 - <5.16 10.2 <7.93 <18.6 <6.99 <37.8 <13.5
112-4 5.7 76.1 - <5.16 14.9 49 <18.6 <6.99 <37.8 <13.5
112-5 <3.07 23.7 - <5.16 8.13 <7.93 <18.6 <6.99 <37.8 <13.5
112-6 <3.07 81.2 - <5.16 14.2 <7.93 <18.6 <6.99 <37.8 <13.5
112-7 3.1 34.6 - <5.16 6.1 <7.93 <18.6 <6.99 <37.8 <13.5
112-8 <3.07 25.8 - <5.16 <5.96 <7.93 <18.6 <6.99 <37.8 <13.5
112-9 <3.07 28.1 <10 <5.16 <5.96 9.34 <18.6 <6.99 <37.8 17.5
129-0BS <3.07 88.3 - <5.16 <5.96 10.1 <18.6 <6.99 <37.8 <13.5
130-3 <3.07 27.1 - <5.16 8.13 <7.93 19.2 <6.99 <37.8 <13.5
24-1 <3.07 43.6 <10 <5.16 <5.96 15. <18.6 <6.99 <37.8 <13.5
302-D <3.07 41.5 - <5.16 21 <7.93 19.2 <6.99 <37.8 <13.5
31-1 <3.07 47.6 <10 12.7 <5.96 8.17 <18.6 <6.99 <37.8 <13.5
31-2A <3.07 166 <10 <5.16 <5.96 <7.93 18.8 <6.99 <37.8 <13.5
31-3A <3.07 27 <10 6.35 <5.96 21. <18.6 <6.99 <37.8 <13.5
31-5 <3.07 118 - <5.16 7.57 <7.93 <18.6 - <37.8 <13.5
34-1 <3.07 22.6 <10 <5.16 <5.96 9. <18.6 <6.99 <37.8 <13.5
34-2 <3.07 30.3 <10 <5.16 <5.96 <7.93 <18.6 <6.99 <37.8 <13.5
39-1 <3.07 13.7 - <5.16 <5.96 <7.93 <18.6 - <37.8 <13.5
39-2 <3.07 22.4 - <5.16 <5.96 <7.93 <18.6 - <37.8 <13.5
41-1 <3.07 11.7 - <5.16 8.79 <7.93 <18.6 - <37.8 <13.5
41-2 <3.07 11.3 - <5.16 7.3 <7.93 <18.6 - <37.8 <13.5
41-3 .5 18.3 - <5.16 <5.96 <7.93 <18.6 - <37.8 <13.5
41-4 <3.07 <10.4 <10 <5.16 <5.96 <7.93 <18.6 <6.99 <37.8 <13.5
41-5 <3.07 74.6 <10 <5.16 <5.96 <7.93 <18.6 <6.99 <37.8 <13.5
41-8 <3.07 19.6 - <5.16 <5.96 <7. <18.6 - <37.8 <13.5
41-9 <3.07 61 - <5.16 8.13 <7.93 <18.6 <6.99 <37.8 <13.5
64-1 <3.07 <10.4 <10 <5.16 <5.96 <7.93 <18.6 <6.99 <37.8 <13.5
65-1 <3.07 33.9 - <5.16 8.81 <7.93 36.8 <6.99 <37.8 <13.5
65-2 <3.07 12.5 - <5.16 <5.96 <7.93 <18.6 - <37.8 16.9
65-3 4.7 <10.4 - <5.16 <5.96 <7.93 <18.6 <6.99 <37.8 <13.5
65-4 <3.07 23.6 <10 <5.16 <5.96 <7.93 20.3 <6.99 <37.8 <13.5
9-A <3.07 25.9 - <5.16 <5.96 1.3 <18.6 <6.99 <37.8 <13.5
9-8 <3.07 <10.4 - 8.91 15.6 89.3 <18.6 <6.99 <37.8 <13.5
9-C <3.07 28.8 <10 34.9 <5.96 14.8 <18.6 <6.99 <37.8 18.8
9-D <3.07 <10.4 - 31.8 6.78 16.6 <18.6 <6.99 <37.8 <13.5
9-E <3.07 62.8 <10 <5.16 10.5 53.3 <18.6 <6.99 <37.8 <13.5
92-3 7 22 - <5.16 6.1 <7.93 32 <6.99 <37.8 <13.5
92-4 <3.07 79.3 - <5.16 8.13 <7193 35.2 <6.99 <37.8 <13.5
92-5 <3.07 51.9 - <5.16 <5.96 <7493 <18.6 <6.99 <37.8 <13.5
95-1 4.0 21.5 - <5.16 <5.96 <7.93 <18.6 - <37.8 <13.5
95-2 <3.07 <10.4 - <5.16 <5.96 <7,93 <18.6 - <37.8 <13.5
CAF-1 <3.07 20.9 <10 <5.16 <5.96 <7,93 <18.6 <6.99 <37.8 <13.5
CAF-2 <3.07 26 <10 <5.16 <5.96 15.2 <18.6 <6.99 <37.8 <13.5
CAF-3 <3.07 15.9 - <5.16 <5.96 <7,93 <18.6 <6.99 <37.8 <13.5
CAF-4 <3.07 51 <10 <5.16 <5.96 <7.93 <18.6 <6.99 <37.8 <13.5
CAF-5 <3.07 80.8 <10 <5.16 <5.96 <7.93 28.2 <6.99 <37.8 <13.5
CAF-6 <3.07 10.5 - <5.16 7.46 <7.93 <18.6 <6.99 <37.8 <13.5
H-2 <3.07 40.4 <10 <5.16 <5.96 <7493 23.5 <6.99 <37.8 17.5
H-3 5.2 12.7 <10 <5.16 <5.96 <793 <18.6 <6.99 <37.8 <13.5
H-4 <3.07 29.8 <10 <5.16 <5.96 <7.93 <18.6 <6.99 <37.8 <13.5
I <3.07 48.3 <10 <5.16 <5.96 2042 29.7 <6.99 <37.8 17.5
1-2 3.8 31.8 <10 <5.16 <5.96 <793 <18.6 <6.99 <37.8 <13.5
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Table 9.--Results of analyses of ground-water samples for selected als al latile organic ¢ - -Continued
1,1-

Local Tri- Di- 1,2-Di-
well chloro- Vinyl chloro- ch[oro-
identi- Mercur Selenium ethzlene chloride z'lene ethz'
fier (P71890) (P39180) (P39175) (P3 501) 546)
10-3 <0.243 <9.66 1.9 4Np1 ND1 <1.2
10-3A <.243 <9.66 55 ND1 ND1 <1.2
10-4 <.243 <9.66 <1 ND1 ND1 <1.2
111-1 <.243 <9.66 36.6/18 16 1.3 24.2
111-2 <.243 <9.66 6.83/7.72* ND1 ND1 2.95
112-1 <.243 <9.66 <1 ND1 ND1 <1.2
112-10 1.94 <9.66 14/20.8*  ND1 ND1 1.37
112-2 <.243 <9.66 <1 ND1 ND1 <1.2
112-3 2.09 <9.66 1760/1980/1980* ND1 ND1 <1.2
112-4 1.22 <9.66 4490/4950 ND1 ND1 <1.2
112-5 <.243 ND1 ND1 4.3
112-6 1.8 1733£3710 ND1 ND1 52.6
112-7 <,243 6430/°>160 3.6 9.4 53.7
112-8 <.243 149/180**  ND1 ND1 3.79
112-9 1.8 1637160 ND1 ND1 29.5
129-0BS .852 2.67 ND1 ND1 <1.2
130-3 464 19.8 ND1 ND1 2.63
24-1 <.243 <1 ND1 ND1 <1.2
302-D <.243 6.83 ND1 ND1 <1.2
31-1 1.8 28.7 ND1 ND1 1.37
31-2A <,243 <] 4.4 ND1 <1.2
31-3A <.243 66.3 1.6 ND1 5.47
31-5 <, 243 12.9 ND1 ND1 6.84
34-1 <.243 11.9 1 ND1 3.16
34-2 <.243 4.46 ND1 ND1 3.26
39-1 <.243 <1 ND1 ND1 <1.2
39-2 <.243 <1 ND1 ND1 <1.2
41-1 <.243 <1 ND1 ND1 <1.2
41-2 <.243 <1 ND1 ND1 <1.2
41-3 <.243 <1 ND1 ND1 <1.2
41-4 .583 <1 ND1 ND1 <1.2
41-5 <.243 16.1/4.06 ND1 ND1 2.74
41-8 <.243 <1 ND1 ND1 <1.2
41-9 <.243 1020/1980/2400%* ND1 ND1 316
64-1 .927 2.08 ND1 ND1 <1.2
65-1 2.23 4.55 ND1 ND1 1.58
65-2 <.243 <1 ND1 ND1 <1.2
65-3 <.243 53.5 ND1 ND1 4.63
65-4 <.243 <1 ND1 ND1 <1.2
9- 1.94 198 20 ND1 73.7
9-B 2.67 495/1500** ND1 ND1 21.1
9-C <.243 9 ND1 2.11
9-D <.243 447/396/594* ND1 ND1 <1.2
9-E <.243 2300/ >160/1980*  NDA1 ND1 42.1
92-3 <.243 24,300/139 ND1 ND1 <1.2
92-4 <.243 1680/ >160 ND1 ND1 4.42
92-5 - 1780/ - /4500** - - .
95-1 <,243 <1 ND1 ND1 <1.2
95-2 <.243 <1 ND1 ND1 <1.2
CAF-1 <.243 <1 ND1 ND1 <1.2
CAF-2 .635 >160/580%* 3 3.1 >160
CAF-3 A <, 243 396 ND1 ND1 «<1.
CAF-4 .8 1.07 >160 ND1 ND1 25.3
CAF-5 1 <.243 4.06 ND1 ND1 4.74
CAF-6 1 <.243 1070/990 ND1 ND1 21.1
H-2 4 <.243 <1 ND1 ND1 <1.2
H-3 .1 <.243 <1 ND1 ND1 <1.2
H-4 N 1.07 19.8 ND1 ND1 <1.2
I .2 <.243 4.55 ND1 ND1 <1.2
1-2 21 <.243 <1 ND1 ND1 <1.2

Lvalues preceeding are results of USGS sampling in August 1987; values following are results of replicate sampling (*) or

USGS sampling in March 1988 (**)
2Includes both cis- and trans-1,2-dichloroethylene

3uless than" symbol (<) indicates constituent not detected in sample and for which the laboratory has been certified by

the U.S. Army Toxic and Hazardous Material Command

4ND indicates constituent not detected in sample and for which the laboratory has not been certified by the U.S. Army
Toxic and Hazardous Materials Command

Sugreater than" symbal (>) indicates constituent found in sample in concentration greater than the certified upper
detection limit
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mercuric chloride. Mercury was detected in concentrations near the
detection limit in water from the confined gladial aquifer.

Cadmium was detected in concentrations greater than the primary
drinking-water regulation of 10 pg/L (U.S. Environmental Protection Agency,
1976) in the unconfined aquifer only. This metal was found in
concentrations of 12.7, 34.9, and 31.8 ug/L in water from wells 31-1, 9-C,
and 9-D, respectively. Cadmium appears to have moved little from the source
of contamination at building 24. Copper concentrations also were high, but
only near building 24. Copper was found in concentrations greater than 50
pg/L, the secondary drinking-water standard, at wells 9-B and 9-E. At other
wells in the contaminated area, copper was detected in concentrations less
than 25 ug/L.

Arsenic, chromium, and silver were detected in concentrations less than
20 pg/L in water from a number of wells screened in the unconfined aquifer.
Arsenic and silver were detected in the confined glacial aquifer, whereas
chromium and silver were detected in the bedrock aquifer.

Lead was not detected in concentrations greater than 50 pg/L in any of
the water samples from wells. 1In the bedrock aquifer, lead was found in
concentrations that ranged from 19.2 to 36.8 pg/L. In the unconfined
aquifer, lead was detected in scattered wells with no apparent pattern.

Lead concentrations in wells 112-9 and 112-10 did not correspond to the high
concentrations found at nearby drive-point site B-1.

Zinc was detected in a number of wells scattered throughout the study
area. The high concentration (1,090 pg/L) in well 129-obs probably is a
result of the galvanized-steel casing of this well. However, well 112-4 has
a stainless-steel casing and contained a zinc concentration of 4,149.9 pug/L.
The metals beryllium, thallium, nickel, antimony, and selenium were below
the detection limits, which ranged from 6.99 to 37.8 ug/L. Metals may have
been adsorbed onto clay particles mear building 24 and, therefore, did not
move downgradient with the ground-water flow.

VOCs were detected in all three aquifers. , In the bedrock aquifer, wells
10-3A and 65-1 contained measurable amounts of TCE. However, the TCE
concentration of 55 ug/L in well 10-3A at a depth of 265 ft was unexpected,
because this site is assumed to be upgradient from the contamination source
at building 24. 1In addition, the surface casing of well 10-3A is set in
bedrock to prevent the movement of contaminantis down the borehole and into
the well screen. Therefore, the concentration of TCE in this well is
considered to be suspect until verified by resampling. A TCE concentration
of 4.55 pg/L was determined for the water sample collected from well 65-1.
Previously, samples from well 65-1 had contaided low concentrations of TCE
(13-50 pg/L; Sargent and others, 1986, p. 66); the current result is similar
to the earlier data. |

In the confined glacial aquifer, water from wells 65-3, CAF-3, and CAF-4
had detectable concentrations of VOCs. Resultis of 1983 analyses showed TCE
concentrations in water from well 65-3 that ranged from 2 to 80 pg/L
(Sargent and others, 1986, p. 63). However, the detection of 1,1,1-
trichloroethenwe and cis-1,2-dichloroethylené in these wells differs from
results of 1983 sampling, when these compoundj were not detected. Water
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from wells CAF-3 and CAF-4 previously contained TCE concentrations in the
range of 51.3 to 180 pg/L. Current results (396 pg/L and greater than 160
pg/L, respectively) show that TCE is still present in these wells. Results
of 1987 sampling also showed detectable concentrations of
tetrachloroethylene, 1,1,1-trichloroethylene, and cis-1,2-dichloroethylene.

In the unconfined aquifer, concentrations of TCE in observation wells
follow the distribution determined from the 1986 drive-point sampling.
Drive-point water-quality data and well water-quality data may be compared
with caution, because the two sampling plans are not completely comparable.
The areal distribution of observation wells is more extensive than the
distribution of drive-point-sampling locations, whereas the reverse is true
for the vertical distribution of drive-point sites in comparison to the
well-screen locations. Figures 28, 29, and 30 show lines of equal TCE
concentration determined from results of drive-point and well sampling at
altitudes, 650, 670, and 690 ft, respectively.

Results of well sampling in 1987 indicate that, at its base (the 650-ft
altitude), the plume appeared to have moved downgradient since the drive-
point samples were collected (fig. 29). 1In August 1987, water samples from
well 92-3 (screened from 50.2 to 55.2 ft) contained a TCE concentration of
24,300 pg/L; samples collected during October and November 1987 contained
139 pg/L. Two samples from well 92-4 (screened from 38.0 to 43.0 ft), which
is at the same location but is screened 7.2 ft nearer the ground surface
than well 92-3, contained TCE concentrations greater than 160 and 1,680
pg/L, respectively. Because concentrations of TCE tend to increase with
depth in this area, the value of 24,300 pg/L may be representative of the
water quality at the 650-ft altitude.

Figure 29 shows the concentration of TCE in ground water at the 670-ft
altitude. The area within the l-pg/L contour line is larger than the area
originally delineated as a result of drive-point sampling. Near Green Pond
Brook, the 1,000-ug/L contour line is elongated to include well 41-8.
Samples collected during August 1987 to March 1988 showed concentrations of
TCE that ranged from 1,020 to 2,400 upg/L. The concentration of 29 ug/L in
water from well 31-1 is similar to the low concentrations found at drive-
point site E-3. Buried foundations or old drainage lines may have caused
contaminants to bypass this area. Water from well 9-D, near well 31-1,
exhibited higher concentrations ranging from 396 to 594 ug/L.

At the 680- to 690-ft altitude, near the top of the water table, the 1-
pg/L contour line encloses a large area (fig. 30). Because data points are
scattered, pockets or separate plumes in the building 31 area may be mapped
as part of the building 24 plume. The value of 12.9 ug/L observed in water
from well 31-5 may reflect contamination originating from a source other
than building 24. The 100-ug/L contour line appears to have been displaced
downgradient since the drive-point samples were collected. In contrast to
the results of drive-point sampling, no concentrations greater than 10,000
pg/L were found at the building 24 site.

The distribution of the five other VOCs shown in table 8 could not be

mapped. 1,2-Dichloroethylene, the most frequently detected VOC other than
TCE, was<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>